Neutrophil elastase inhibitors: a patent review and potential applications for inflammatory lung diseases (2010 - 2014).
The proteolytic activity of neutrophil elastase (NE) not only destroys pathogens but also degrades host matrix tissues by generating a localized protease-antiprotease imbalance. In humans, NE is well known to be involved in various acute and chronic inflammatory diseases, such as chronic obstructive pulmonary disease, emphysema, asthma, acute lung injury, acute respiratory distress syndrome and cystic fibrosis. The regulation of NE activity is thought to represent a promising therapeutic approach, and NE is considered as an important target for the development of novel selective inhibitors to treat these diseases. This article summarizes and analyzes patents on NE inhibitors and their therapeutic potential based on a review of patent applications disclosed between 2010 and 2014. According to this review of recent NE inhibitor patents, all of the disclosed inhibitors can be classified into peptide- and non-peptide-based groups. The non-peptide NE inhibitors include heterocyclics, uracil derivatives and deuterium oxide. Among the heterocyclic analogs, derivatives of pyrimidinones, tetrahydropyrrolopyrimidinediones, pyrazinones, benzoxazinones and hypersulfated disaccharides were introduced. The literature has increasingly implicated NE in the pathogenesis of various diseases, of which inflammatory destructive lung diseases remain a major concern. However, only a few agents have been validated for therapeutic use in clinical settings to date.